Carnitine metabolism in isolated rat kidney cortex tubules.
Renal carnitine metabolism was studied in isolated kidney cortex tubules from fed rats. The tubular distribution of free carnitine (C), acid-soluble short chain acylcarnitine (AcC), and total acid-soluble carnitine was measured. The content of the last-mentioned in rat cortical tubule suspensions was 2.85 +/- 0.15 nmol/mg protein, 46% representing AcC. In the absence of metabolic substrates the AcC/C ratio declined from 0.84 to 0.48 during incubation. The administration of 2mM acetoacetate or 2mM 3-hydroxybutyrate caused an increase in AcC by 45% and 51%, respectively. The rise in AcC was paralleled by a decrease in C, resulting in an increase of the tubular AcC/C ratio to 1.69 and 1.85, respectively. In the presence of 1 mM exogenous L-carnitine 35 +/- 6 nmol AcC/(mg protein X h) was formed. The addition of acetoacetate and 3-hydroxybutyrate led to a 3.5 to 3.8-fold rise in AcC formation. Other substrates which are likewise metabolized by proximal tubules were less effective. More than 90% of the formed AcC was recovered in the extracellular fluid. The results suggest that proximal renal tubule cells are the intrarenal site of carnitine acylation and may be involved in the regulation of blood and/or urinary carnitine acylation state.